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$\Omega$ $R^{n}(n\geq 2)$ $\Omega$ $\partial\Omega$ $S$ $\partial\Omega$
$n-2$ $S$ $\partial\Omega$ (
) $\partial_{+}\Omega,$ $\partial_{-}\Omega$





$u=g$ on $\partial_{-}\Omega$ , $\frac{\partial u}{\partial\nu}=h$ on $\partial_{-}\Omega$
$\nu$
$\partial_{-}\Omega$ $\lambda$ $\Omega$
$f,g,$ $h$ $\overline{\Omega},$ $\overline{\partial_{+}\Omega},$ $\overline{\partial_{-}\Omega}$
$S$ $g=h=0$
(1.1) $u\in H^{1}(\Omega)$ –




$(x, y)-$ $\Omega=\{y>0\},$ $\partial_{+}\Omega=\{(x, 0)|x>0\},$ $\partial_{-}\Omega=\{(x, 0)|x<$
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$0\},$ $S=\{(\mathrm{o}, 0)\}$ ,
$u(x,y)=Im(x+iy)^{1/2}$
$\triangle u=0$ in $\Omega$ , $u=0$ on $\partial_{+}\Omega$ , $u_{y}=0$ on $\partial_{-}\Omega$
$u$ 2 $\partial^{2}u$ $S$ $L^{4/3}$
$u\not\in’W^{2,4/3}$
1968 $\mathrm{S}\mathrm{h}\mathrm{a}\mathrm{m}\mathrm{i}\mathrm{r}[9]$ $\frac{3}{4}$ (11)





$\partial\Omega\supset\Gamma=\{(X_{1}, \ldots, x_{n-1}, \mathrm{o})||x|<R\}$
$\Gamma_{+}=\{X\in\Gamma|x-1>n0\},$ $\Gamma_{-}=\{x\in\Gamma|x_{n}-1<0\}$ ,
$S=\{X\in\Gamma|_{X_{n-1}}=0\}$
$U=(u_{1}, \ldots, u_{N})\in(H^{1}(\Omega))^{N}$ $\Gamma_{+}$ $U=O$
$Z$ $R^{N}$ $\Gamma_{-}$ $U(x)\in Z,$ $\forall x\in\Gamma_{-}$
$\epsilon>0$ $\Omega$
$\Sigma_{\mathcal{E}}$ $\{x_{n}>\epsilon|x_{n}- 1|\}$ \cap {O }
U $\forall\epsilon_{1},$ $\epsilon_{2}$
$\partial^{2}U\in(L^{10/\epsilon_{1}}\mathrm{g}-(\Sigma_{\mathcal{E}})2)N$













(1.2) $\alpha u+(1-\alpha)\frac{\partial u}{\partial\nu}=g$ on $\partial\Omega$
$\alpha$
$\partial\Omega$ $0\leq\alpha\leq 1$




















$[3]_{\text{ }}$ [4] $\text{ }$ [5]
[5]
2
$\Omega$ $R^{3}$ $\partial\Omega$ + $\partial_{+^{\Omega,\partial_{-}\Omega,s}}$
$n=3$ x $=(x1, x2, X\mathrm{s})\text{ }$
$\mathrm{u}=(u_{1}, u_{2},u_{\mathrm{s}})$ $\sigma_{ij},$ $\epsilon_{ij}$
. $\sigma_{ij}=a_{ijh}k\epsilon kh$ aijkh :
1. ( ) $a_{ijkh}=a_{jij}ikh=a_{k}h$











( [1]) $\mathrm{u}\in(H^{1}(\Omega))^{3}$ –
:











, $\gamma>0$ $\Omega_{\gamma}$ :
$\Omega_{\gamma}=\{P\in\Omega|d(P, \partial\Omega)>\gamma d(Q, S), \forall Q\in K_{P}\}$
$\Omega=\{(x_{1}, \ldots, x_{n})|x_{n}>0\},$ $S=\{x_{n-1}=x_{n}=0\}$ $\Omega_{\gamma}=\{x_{n}>$
$\gamma|X_{n-1}|\}$
$\circ$




$\delta$ (aijkh) $\mathrm{f},$ $\mathrm{g},$ $\mathrm{h}$
3
$\rho(P)=d(P, S)$ $L^{2}(\Omega),$ $(L^{2}(\Omega))^{3}$ $||$ $||$













$\beta_{1},$ $C$ $0<\beta<\beta_{1}$ $\mathrm{u}-\mathrm{G}\in \mathrm{V}_{\beta}$
$|||\mathrm{u}-\mathrm{G}|||_{\beta}\leq C(|||\mathrm{H}|||_{\beta}+||\rho^{1-\beta/2}(\mathrm{f}-A\mathrm{G}-\lambda \mathrm{G}||)$
4
$\{x_{3}>0\}$ $R_{+}^{3}$ $\partial_{+}R_{+}^{3}=\{(x_{1}, x2,0)|x_{2}>$
$0\},$ $\partial_{-}R^{3}=+\{.(x_{1}, x_{2},0)|x2<0\}$ $\alpha t\exists:\frac{1}{2}<\alpha<1$
1 $\alpha\neq 1$
$\alpha=1$ $\tilde{\rho}(x)=(x_{2}^{2}+x_{\mathrm{s}^{O}}^{2})^{1}/2$
$|\partial_{x_{2}}\tilde{\rho}|\leq C$ , $|\partial_{x_{3}}\tilde{\rho}|\leq c_{\tilde{\rho}^{1-1}}/\alpha$
:
$\Phi_{\tau}$ : $y_{2}=x_{2}+\tau\tilde{\rho}$ , $y_{i}=x_{i}(i\neq 2)$
$\tau$ $x$ \sim $y=\Phi_{T}(x)$
$u$ :




$\rho=(x_{2}^{2}+X_{3}^{2})1/2$ , $\partial_{+}R_{+}^{3}=\{(x_{1}, x_{2},0);x_{2}>0\}$ ,
$c_{(0)}^{1}(\overline{R^{3}+})=$ { $u\in C^{1}(\overline{R\mathrm{s}})+;\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}u$ $\overline{\partial_{+}R_{+}^{3}}$ $u=0$},
$||\rho^{-\beta/2}\nabla u||+||\rho^{-\beta/2}u||$ $C_{(0)}^{1}(\overline{R^{3}+})$ $V_{\beta}(R_{+}^{3})$
$||$ $||$ $L^{2}(R_{+}^{\mathrm{s}})$ $V(R_{+}^{3})=V_{0}(R^{3}+)$
:
1. $0<\beta<1$ $\alpha=\frac{2}{\beta+2}$ $u\in V_{\beta}(R^{3}+)$
$S_{\tau}u,$ $T_{\tau}u,$ $R_{\tau}u,$ $S_{\tau}R_{\tau}u\in V(R_{+}^{3})$
2. $u\in V(R_{+}\mathrm{s})$




$\ovalbox{\tt\small REJECT}$ $S$ $U$ $U$ $R^{3}$
$\Psi(xarrow y)$ : $\Psi$ $\Psi^{-1}$ C2
$\Psi(P^{0})=\mathit{0}$ , $\Psi(U\cap S)\subset\{y_{2}=y_{3}=0\}$ ,
$\Psi(U\cap\Omega)\subset\{y_{3}>0\}$ , $\Psi(U\cap\partial_{+}\Omega)\subset\{y_{2}>0, y_{3}=0\}$,
$\Psi(U\cap\partial-\Omega)\subset\{y_{2}<0, y\mathrm{s}=0\}$







$D=\{(y’, y3)||y|<R, y_{3}>0\},$ $\Gamma_{+}=\{(y’, 0)||y’|<R, y_{2}>0\}$ ,
$\Gamma_{-}=\{(y’, \mathrm{o})||y’|<R, y_{2}<0\}$
$\gamma>0$ $D_{\gamma}=D\cap\{y\mathrm{s}>\gamma|y_{2}|\}$ $\psi(U\cap\Omega)\supset D$
$|||u|||\beta,D=||\overline{\rho}\beta/2\nabla u||_{D}+||\overline{\rho}u|\beta/2|_{D}$,
$C_{(0)}^{1}(\overline{D})=$ { $u\in C^{1}(\overline{D})|$ F \langle u $=0$}
$V_{\beta,D}$ $C_{(0)}^{1}(\overline{D})$ $|||$ $|||$
$|||$ $|||_{\beta,D},$ $V_{\beta,D},$ $V_{0,D},$ $(V_{\beta,D})^{3},$ $(V_{0,D})^{3}$
$|||$ $|||_{\beta},$ $V_{\beta},$ $V,$ $\mathrm{V}_{\beta},$ $\mathrm{V}$
$y=(y_{1}, y_{2}, y\mathrm{s})$ $x=(x_{1},x_{2,3}x)$
$\zeta$ compact support 1
$a_{\lambda}( \mathrm{u}, \zeta_{\mathrm{V}})-\int_{\partial\Omega}\mathrm{h}\cdot\zeta_{\mathrm{V}}d\sigma$
$\Psi$ :
$I( \mathrm{u}, \zeta \mathrm{v})\equiv(|J|aijkh\epsilon ij(\mathrm{u}), \epsilon kh(\zeta \mathrm{v}))-\int_{\Gamma_{-}}|j|\mathrm{h}\cdot\zeta \mathrm{v}dx1dx_{2}$
$||$ $||_{2}$ $H^{2}-$
:
$0<\beta<1$ $\alpha=\frac{2}{\beta+2}$ $\mathrm{u}\in \mathrm{V}_{\beta}$
$I( \mathrm{u}, \zeta P_{\tau}Q\oint\ulcorner(\zeta \mathrm{u}))\geq c(\sum_{i,j}||\zeta\epsilon_{ij}(Q\mathcal{T}\mathrm{u})||_{y}^{2}+\lambda||\zeta Q_{\tau}\mathrm{u}||2y)$
$-C(||\mathrm{H}||_{2}^{2}+||\rho^{-\beta/2}\nabla \mathrm{u}||2+(1+\lambda)||\mathrm{u}||^{2})$




6$\mathrm{u}$ (2.1) $\tilde{\mathrm{u}}=\mathrm{u}-\mathrm{G}$ (2.1) $\epsilon$ $2\epsilon<\beta_{1}$
$\beta=2\epsilon,$ $\alpha=\frac{2}{\beta+2}$ $\alpha$ 4 $\alpha$ 3
$\tilde{\mathrm{u}}\in \mathrm{V}_{\beta}$ 5







Korn $||\zeta\nabla \mathrm{w}||\leq C(\Sigma_{i,j}||\zeta\epsilon_{ij}(\mathrm{w})||+||\mathrm{w}||)(\mathrm{w}\in \mathrm{V})$
$\sum_{i,j}||\zeta \mathcal{E}ij(Q\mathcal{T}\tilde{\mathrm{u}})||_{y}^{2}+||\zeta Q_{\mathcal{T}}\tilde{\mathrm{u}}||_{y}^{2}$
$\leq C(||\rho^{1\beta/2}-(\mathrm{f}-A\mathrm{G}-\lambda \mathrm{G}||^{2}+||G||_{2}^{2}+||\mathrm{H}||_{2}^{2})$
$||Q_{\tau}(\zeta\tilde{\mathrm{u}})||_{1}\leq C(||\rho^{1\beta/2}-(\mathrm{f}-A\mathrm{G}-\lambda \mathrm{G})||+||\mathrm{G}||_{2}^{2}+||\mathrm{H}||_{2})$ .
$\{Q_{\mathcal{T}}(\zeta\tilde{\mathrm{u}})\}$ $(H^{1}(D))^{3}$ $\tau$ – $\exists\{\tau_{\nu}\},$ $\exists \mathrm{v}=(v_{1}, v_{2}, V3)\in$
$(H^{1}(D))^{3}$ ; $\tau_{\nu}arrow+0(\nuarrow\infty),$ $Q_{\tau\nu}(\zeta\tilde{\mathrm{u}})arrow \mathrm{v}$ weakly in $(H^{1}(D))^{\mathrm{s}}(\nuarrow\infty)$ ,
$\partial_{x_{i}}v_{j}=-\partial_{x}i(\tilde{\rho}\partial x_{2}(\zeta\tilde{u}_{j}))\in L^{2}(\Omega)$
$||\tilde{\rho}\partial_{x_{i}x}\partial(2\zeta\tilde{u}j)||\leq C(||\rho^{1-}\beta/2\mathrm{f}||+||\mathrm{G}||_{2}+||\mathrm{H}||_{2})$ , $i=1,2,3$
$\partial_{x_{i}}\partial_{x_{2}}$ \partial x $(i,j)\neq(3,3)$
$||\tilde{\rho}\partial_{x_{i}x_{j}}\partial(\zeta\tilde{\mathrm{u}})||\leq c(||\rho^{1\beta/2}-\mathrm{f}||+||\mathrm{G}||_{2}+||\mathrm{H}||_{2})$
(2.1) ( ) $=(3,3)$













1, $((i, j)=(k, h))$




2 [4] $p-$ $(p>2)$ Dirichlet-Neumann
?
D-N E.Guisti, R.Temann
3. $[3]_{\text{ }}[4]_{\text{ }}$ [5] .
?







Signorini (U.Hornung, Manuscripta Math., 39(1982) )
?
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